












Studies on production of petunia with deep yellow flower by 
genetic engineering of carotenoid and betalain·related genes 
【諭文の内容の要約］
Petunia (Petunia x hybrida) is a popular commercial bedding plant that comes 
in many colors, but there are no petunia cultivars with deep yellow petals. 
This dissertation involved in studying carotenoid biosynthetic and degradable 
genes compared in white· and pale yellow-flowered petunia to finding the factor that 
influences in carotenoid accumulation in corolla. The carotenoid biosynthetic genes; 
phytoene synthase (PSY), phytoene desaturase (PDS)，なcarotene desaturase (ZDS), 
carotenoid isomerase (CRTISO), lycopene恥ing cyclase (LCYB), chromoplast·specific 
lycopene �-ring cyclase (CYCB), lycopene e·ring cyclase (LCYE), �-ring hydroxylase 
(CHYB), and zeaxanthin epoxidase (ZEP), and the carotenoid degradation gene, 
carotenoid cleavage dioxygenase (CCD4) were isolated from petunia. Quantitative 
real-time PCR was analyzed to quantify the gene expression level at each 
developmental stage of flower. It has been shown that high expression of carotenoid 
biosynthetic genes (LCYB, LCYE, and CHYB) and extremely low or no expression of 
CCD4a because of 226·bp transposon insertion are the cause of high carotenoid 
accumulation in pale yellow·flowered cultivars. 
Furthermore, genetic engineering using Agrobacterium·mediated 
transformation was investigated to produce novel color alteration in corolla, especially 
deep yellow color. It has been shown that transformants with orange-colored corolla or 
deep·yellow colored corolla could be produced by introducing ketocarotenoid 
biosynthetic gene (crt W) or betalain biosynthetic genes (BvCYP76AD6 and �辺OD)
into pale yellow cultivars. These results are important findings that contribute to the 
production of a petunia cultiva.r with deep-yellow flowers. 
